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Aims and Purpose of the Institute i 
I, To establish a Translation Panel of competent and highly qualified translators from Russian ; 2 
¢ and other Slavonic languages into English ; and to make available the services of the Institute ae 
: . and its Translation Panel to scientists, learned societies, government agencies and industry 
throughout the world on a non-profit making basis. The Institute shall charge its customers 
for these services on & co-operative cost-sharing plan. ; 


Il. To encourage, co-ordinate and foster (by the holding of Symposia, for instance) the teaching 
. of Russian at higher seats of learning ; and to provide the teaching institutions with the 
necessary textbooks and tools of learning which will enable non-Russian speaking, scientists - 
to acquire quickly a working knowledge of Russian sufficient for them to read Russian scientific 
literature. 


III. To sponsor and foster research into the organisation of scientific information, mechanical 
systems for storing and retrieving information, and mechanical translation. 


IV. To assist ‘and advise learned societies and professional bodies on their publication problems 
with a view to reducing the cost of printing and distribution of their publications in the 
interests of the wider and more efficient dissemination of scientific information. 


V. To translate and disseminate such of the scientific, technical and medical literature printed 
in Russian and other Slavonic languages, which, in the opinion of competent scientific 
advisors, will be of definite benefit and value to scientists not speaking these languages. 


VI. To establish and publish, with the assistance of the appropriate scientific institutions in ee 
the U.S.S.R. a series of monographs in the English language reviewing progress in broad 
‘areas of Soviet scientific activity. 


VII. A. To publish a journal devoted to reporting translation work done anywhere in the world 

from Russian and other Slavonic languages into English in the fields of science, tech- 
nology and medicine in order to prevent duplication. oo 

B. To serve as a forum in which Soviet.and non-Russian speaking scientists will be able a 
to discuss problems of common concern—both scientific and administrative. - ot 

C. To be a place where people engaged in the teaching of Russian to non-Russian speaking 
scientists can report on their experience and exchange information which will te of 
assistance to persons working in this field. 


VIII. To compile and publish specialised dictionaries from and into Russian and the principal 


Slavonic languages for subjects where such dictionaries are lacking oe se ahi CONTAINS 
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“ANNOUNCEMENT 


Pergamon Institute, a non-profit-making foundation, has recently been 
formed in New York, and is in course of formation in London, for the 
purpose of making available to English-speaking scientists, doctors and 
engineers from all countries that are Members of the United Nations, the 
results of scientific, technological and medical research and development 
in the Soviet Union and other countries in the Soviet orbit. 


For the Aims and Purpose of the Institute see Attachment A. 


Over a hundred scientists 6£ international standing from many countries 
have given their support and wil. supervise the affairs of the Institute 
(see Attachment B for the list of scientists supporting the Institute). 


The formation and purpose of the Institute was much influenced by last 
November's report to the United Kingdom Government by its Advisory Council 
on Scientific Policy, under the chairmanship of Sir Alexander Todd, F.R.S., 
which, among other things, analysed the position as follows: " ... There 
would of course be no problem if Russian were widely read, but our informa- 
tion is that only about 2 per cent. of our working scientists can read 
Russian, compared with 80 to 90 per cent. who read French, and 60 per cent. 
German, The first thing to be done, therefore, is to encourage the teaching 
of Russian as an important modern language in schools and universities ..... 
The evidence suggests that there must be at least a thousand current Russian 
scientific and technical periodicals.* ..... Apparently, over 14,000 
scientific and technical books were published in Russian in 1954. But at 
present the British Museum is only receiving about 800 a year, the D.S.I.R. 
300, and the 170 libraries referred to(above )have less than 1,000 ..oevcoee 
Evidently therefore this country is only receiving a fraction of the output 
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of Russian scientific and technical literature..... It is important that 
it should be easy to trace any available Russian scientific and technical 
literature and that the existence of such literature should be widely 
known. The normal way of achieving this is through scientific abstracts. 
But, while some Russian journals are already abstracted in Western 
countries, it seems clear that this service is umeven and inadequate. We 
therefore regard the development of an effective system of abstracts, or 
summaries, of Russian scientific and technical journals, as far as possible 
by expanding the existing services, eas an urgent matter. A ‘Literature 
Information Unit" might be necessary, to complement the work of the 
abstracting services by making known what exists, and where........ Careful 
consideration of the different aspects of the Russian problem is extremely 
urgent, if we are to keep abreast of this Russian literature, and also if 
we are to avoid the emergence of a number of partial and unsatisfactory 
solutions of the type which proves a barrier to subsequent progress." 


* ",,.. only about 370 different current periodicals are available in this 
‘country ..." 


The following are the projects which have already been started or are 
being planned, and some of the services which are available: 


1. It is planned to hold a Symposium in 1958 either in Washington or in 
London, sponsored by the Institute and several interested Universities, 
to examine to following problems: 


a. How to assist with the establishment of extra curricula courses 
for the teaching of Russian in the science, medical and engineer- 
ing faculties at higher seats of learning in the English-speaking 
world. 


b. How to teach the reading of Russian scientific and technical texts 
to scientists and technologists in the minimum amount of time. 


c. What tools of learning are required. 


2. Discussions are taking place with the relevant authorities in the 
U.S.S.R. on the commissioning of a series of review volumes, with 
complete bibliographies, covering broad areas of Russian scientific, 
medical and technical progress for the period 1920-1956. 


3. The Institute now publishes a number of selected Russian journals in 
complete translation: . 
Atomnaya Energiya (Atomic Energy) 


* Problems of Virology 
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* Problems of Hematology .and Blood Transfusion 
Journal of Microbiology, Epidemiology & Immunobiology 
* Biophysics 


“Journal of Oncology 
* Physiological Journal of the U.5S.S.R. 
Elektrichestvo (Electricity) 


Physics of Metals and Metallography 


/. Soviet Journal of Geophysics. > ae 


Those journals marked with an asterisk are published by the Institute 
on the initiative and with the financial support of the United States 
Department of Health, Education and Welfare, Public Health Service, 
The National Institutes of Health. The journal marked with a dagger — 
is published in association with the National Geophysical Union with 
the financial support of the National Science Foundation. 


The Institute is in negotiation with Government Departments, 
learned societies and industrial associations concerning the publica- 
tion in translation of a further ten Russian journals in the fields 
of electronics, engineering and agriculture. 


The Institute now provides a selection of significant papers from 
Russian medical and biological literature (other than those listed 
under Point 3 above) which are available to those interested, under 
the co-operative cost-sharing plan,. . 


The following important Russian monographs and books are to be . 
published in English in 1957, including the work of Academician A.N. 
Semenov, who recently shared the Nobel Award for chemistry with Sir 
Cyril Hinshelwood, and the classic course of theoretical physics by 
Academician Landau and his colleague, Professor Lifshitz. Academicians 
Semenov and Landau and Professor Lifshitz are co-operating with the 
Institute in bringing their books up to date, by adding a great deal 
of new and hitherto unpublished research results. It is noteworthy 
that other Soviet authors, whose monographs, books and articles are 
being translated by the Institute are also co-operating by bringing 
their work up to date, checking proofs, making available illustrations 
etc. This co-operation is most valuable for the work of the Institute. 
The books being translated are: : 


Ambartsumian Theoretical Astrophysics 


eis 
Landau and Lifshitz Quantum Mechanics 
Statistical Physics 
Mechanics of Continuous Media 
Shklovsky The Solar Corona 
: Fedoseev ~ Ci Relay Protection of Power Systems 
Fock Theory of Space, Time & Gravitation 
Vonsovskii & Shur Ferromagnetism 
Semenov ; Some Problems of Chemical Kinetics 
and Reactivity 
Topchiev Nitration of Hydrocarbons and 


other Organic Compounds 


Topchiev, Zavgorodnii Boron-Fluoride and its Compounds 


and Paushkin as Catalysts in Organic Chemistry 
Krasnosel'skii Topological Methods in the Theory 

of Non-Linear Integral Equations 
N. Sissakian Biochemistry of the Chloroplastes 
S.G. Mikhlin Integral Equations and their 


Applications to Certain Problems 
in Mechanics, Mathematical Physics 
and Technology. 


Institute Services: 


Available to learned societies, Government departments, trade associations, 
individual scientists, doctors and engineers. 


1. Any person in the above categories wishing to keep informed of what is 
being published in the U.S.S.R. and other countries in the Soviet orbit may 
apply to the Institute to receive, free of charge, a monthly contents list 

in English of all the significant articles and books being currently 
published in his field of interest in these countries. Persons interested 

in any article mentioned in these contents lists may order from the Institute 
a full English translation which will be supplied with a minimum of delay. The 
charge for such a translation will be on a co-operative cost-sharing basis. 
This means that the costs will be shared equally with others requesting the 
article. The costs will be assessed on orders obtained for this translation 
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over a period of six months, and the charges to recipients of these papers 
will be made six months after the first request. In any case the maximum 
charge for these translations shall not exceed £1.10.0. ($4.00) per 
thousand Russian words. 


2. The Institute will undertake to supply, on request, detailed and 

exhaustive bibliographical information on work published in the U.S.S.R. Se 
and other Soviet orbit countries on all subjects in the field of science, 
technology and medicine; such services will be quoted for and charged at 

cost. 


3. The Institute will undertake, on request, to evaluate work published 

in the fields of science, technology and medicine in the U.S.S.R. and other 

. Soviet orbit countries. The Institute will also be able to provide abstracts 
and resumes of such publications. , 
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4, The Institute will provide, with the co-operation of the respective 
National Academies of Sciences in the U.S.S.R. and other Soviet orbit 
countries, to learned societies, Government departments and industrial organi- 
zations only, for the purpose of research and reference, books and journals 
published in the U.S.5.R. and the Soviet orbit countries, including micro- 
cards and micro-films when available of books and articles published over 

the past twenty years in these countries, including material published 

during the 1939-1945 war as far as available. 


5. The Institute will undertake the complete translation of selected 
journals and books if suitably recommended by learned societies, Government 
departments or trade associations. 


6. The Institute can undertake, with the aid of its expert panel of 
translators, resident all over the world, translation work in all branches 
of science, technology and medicine from and into any language, including 
Chinese and Japanese. 


7. The Institute will make available to learned societies and individual 
scientists, doctors and engineers in the U.S.S.R. and the other Soviet orbit 
countries reciprocal services on the same non-profit making basis in return 
for their co-operation. 
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On July 1, 1957, Mr. C. A. Palazzolo, Chief, 
Internal Security Branch, Division of Security, Atomic 
Energy Commission (AEC), furnished the Liatson representative 
the enclosed pamphlet entitled "ThesPerganon Library of Atomic 
Energy" which is published by Maxwell. 
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energy. ‘ as . oF 


We aim to assist all persons engaged in the sciences concerned with atomic energy and 
its applications, as well as individuals who desire education in nuclear science and technology 
to whom the review articles should provide a valuable aid. 


The primary purpose of each series will be to contribute to the advancement of the art 
with which it deals, in addition to making the presently known information more readily 
Lj accessible. It will try to point the direction for future progress. ; 


Contributors are asked not merely to compile a precis of recent papers or annotated lists 
{ of references, but to write critical reviews discussing the subjects from their own point of view, 
i | which may be read with profit by many who are not experts, and will provide specialists with 
i a general survey of recent work and ideas. 


THREE 


* ete A ate Be ate em ce eae ee waren ee ee Re ee de le ae ee ow 


PROGRESS IN NUCLEAR ENERGY SERIES I 


PHYSICS & MATHEMATICS * 


Edited by R. A. CHARPIE, Oak Ridge National Laboratory 
_D. J. HUGHES, Brookhaven National Laboratory ~ 
D.J.LITTLER, A.E.R.E., Harwell 
S. HOROWITZ, CEA, Saclay 


contents 


1956 


Foreword by Sir Jehn Cockcroft. The Cross Section of the Fission Product 

Foreword by V. F. Weisskopf. Poison Xel35 as a Function of Energy 
by S. Bernstein and E. C. Smith. 

Resonance Capture Integrals hy R. L. 
Macklin and H.S. Pomerance. 

Delayed Neutrons bv G. R. Keepin. 


Summary of Data on the Cross Sections 
and Neutron Yields of U233, U235 and 
Pu239 by J. A. Harvey and J. E. 


Sanders. . . Homogeneous Critical Assemblies by Dixon 
Resonance Structure of U233, W235 and Callihan. 
Pu239 by P. A. Egelstaff and D. J. The Physics of Fast Reactors by J. Codd, 
Hughes. L. R. Shepherd and J. H. Tait. 
Theoretical Analysis of Neutron Reson- Heterogeneous Methods for Calculating 
ances in Fissile Materials by H. A. Bethe. Reactors by S. M. Feinberg. 
Techniques for Measuring Elastic and Non- Highly Enriched Intermediate and Thermal 
Elastic Neutron Cross Sections by L. Assemblies by H. Hurwitz, Jr., and R. 
Crunberg, R. B. Day, L. Rosen, R. F. Ehrlich. 
Taschek and M. Walt. Index. 
398 pages Well illustrated. 84s. net. ($12.00) 


‘The wide scope of the material presented at the Geneva Conference may he indicated by 
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in physics and mathematics are collected here into eleven review articles’. —Physics Today 
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Post-Geneva Economic Aspects of 
Nuclear Power by Jules Wayne. 
Reactor Economic Data by James A. 

Lane. , 
ADMINISTRATION AND Law 
Administrative Problems in the In- 

dustrial Utilization of Atomic Energy 
by George G. Manov. 


Tilustrated 


SERIES VIII 


Boiler Safety Codes for Power Reactors 
by E. C. Miller. 

Workmen’s Compensation Aspects of 
the Peaceful Uses of Atomic Energy 
by Bruce A. Greene 

Safety Criteria in Atomic Energy by 
F. R. Farmer. 

Some Administrative and Legal 
Problems Related to the Widespread 
Use of High Level Radiation Sources 
by William Mitchell. 

Problems in the Legal and Admini- 
strative Control of a Programme for 
Distribution of Radioisotopes by .. 
Stephen P. Cobb, Jr. - . 

Administrative and Legal Problems 
of Widespread Use of High-Level 
Radiation Sources—Industrial Health 
and Safety. Radiological Health- 
Safety Codes by W. Binks 

The Achievement of Radiation Pro- 
tection by Legislative and Other 
Means by Lauriston S. Taylor. 

Regulations Applicable to the Use of 
Radioisotopes in France by L. 
Bugnard and J. Vergne. 

The General Problems of Protection 
Against Radiations from the Public 
Health Point of View. 

The Protection of Workers Against - 
Ionizing Radiations. 

The United States Atomic Energy 
Act of 1954—A Brief Survey by 
Everett L. Hollis. 

Appendix. 

Index. 


120s. net ($17.00) 


In future, administration and law will form a separate series (Series X, Administration & 
Law) and only the economics of nuclear power will be dealt with in Series VIII. The list 
of contents of Volume II will be announced later. The Editors are J. A. Lanz, I. R. MaxweEt, 
and P. W. Mummery (A.E.R.E., Harwell). 


NINETEEN 


provisional contents 


1 Raw Marertrs 


Analytical work on 
ores and production 
of concentrates. 
2 Reactor MATERIALS 
Uranium—Analytical control of pro- 
duction of reactor grade material. 
Thorium. 
Graphite. 
D,0. 
Beryllium, Beryllium Oxide. 
Calcium. 
Magnesium. 
3 Sotvent EXTRACTION SEPARATION 
PROCESSES 
Determination of Plutonium. 
Determination of Uranium. 
Determination of Fission Products. 
Impurities in Plutonium Effluents. 
4 Drrrusion Plant 
Analytical Control of UF, Manufacture. 
Isotopic Abundance Determination. 
5 MepicaL anp Heart Paysics. 
Bioassay Methods. 
Low Level Effluents. 
Fall-out of Radionuclides. 


Uranium and 
Thorium 


TWENTY 


PROGRESS IN NUCLEAR ENERGY. 


SERIES IX 


ANALYTICAL CHEMISTRY* 


Edited by M.T. KELLEY, Oak Ridge National Laboratory 
Se A. A.SMALES, AERE. Harwell --- - 


ANALYTICAL Work ON Speciric NEWER 

REAcTORS . 

Homogeneous Aqueous. 

Liquid Metal Fuelled. 

ANALYTICAL Work ASSOCIATED WITH 

Orger Reactor Projects 

Heavy Elements. 

Metal Alloys. ; 

Impurities in Less Common Metals— 
Nb, V, etc. 

High Temperature Processing. 

Spectra, ANALYTICAL TECHNIQUES 

Mass Spectrometry. 

Neutron Activation. 

Electronic Instrumentation. 

Polarography 

Coulometry 

Emission Spectroscopy. 

X-ray Spectroscopy. - 

Infra-red Spectroscopy. 

Nuclear Magnetic Resonance. 

Low Pressure Methods. 

Chromatographic Methods. 

Ton Exchange Methods. 
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PROGRESS IN NUCLEAR ENERGY SERIES X 


. 


LAW AND ADMINISTRATION * 


Edited by HERBERT S. MARKS, Washington D.C. 
U.K. Editor to be appointed. — 
Editorial Advisory Board : 
DAVID F. CAVERS, Cambridge, Mass. 
ADRIAN S. FISHER, Washington, D.C. 
EVERETT HOLLIS, New York. 
WILLIAM A. W. KREBS, Cambridge, Mass. 
CASPER W. OOMS, Chicago. 
GEORGE F. TROWBRIDGE, Washington, D.C. 
ABEL WOLMAN, Baltimore. 


1958 


This volume presents authoritative review articles on the legal and administrative aspects 
of nuclear energy written by specialists, and will provide a valuable reference work and 
source of information for all concerned with or interested in these matters. Specialist advisers 
have agreed to serve on the Editorial Advisory Board to assist with the commissioning and 
reviewing of articles of the highest possible standard on the most important and relevant ° 
aspects of law and administration from all countries where nuclear energy is being 
developed. The aim of the Editors and the publishers will be to ensure comprehensive 
presentation of the available data in these fields, and the problems which confront authorities 
in all parts of the world. It is anticipated that this series will take its place beside the others 
as the internationally accepted authoritative review series on the subject. It is expected 
to publish the first volume early in 1958. 


TWENTY-ONE 


a n  I 


NOTES FOR CONTRIBUTORS 
TO PROGRESS IN NUCLEAR ENERGY SERIES 


1. Payment for articles published will be made at the rate of two guineas or six dollars 
per thousand words. Contributors who do not wish to receive cash payments can elect instead 
to be supplied with reprints, or Pergamon books of their choice, up to the amount due. 

2. Manuscripts should he typewritten, using double spacing, and leaving a margin of at 
least one inch on the left-hand side. The original typescript should be submitted to the Editor 
who commissioned the article, with a copy to the other Editor(s). 

3. Contributions are accepted in English, French or German. Each contribution should 
be accompanied by a short abstract, in English, to appear at the head of the article, —-—- 

' 4, Illustrations should not be pasted in the typescript but must accompany the MS 
separately. Legends chould also accompany the MS separately and should not be included in 
the text or on the illustrations themselves. : 

5, Line diagrams should be submitted wherever possible in a form from which direct 
reproduction can be made. Care should be taken to ensure that detail and lettering will be 
of adequate size when reduced. Diagrams should normally be drawn twice or three times 
the final size required. Where no facilities exist for careful preparation diagrams can be 
redrawn by the publishers drawing office, but in such a case the author must be careful to 
include all relevant details and any instructions necessary to enable the draughtsmen to 
interpret the drawing correctly. ; 

6. Photographs are costly to reproduce and should not be included unless essential for 
an understanding of the text. They should also accompany the manuscript separately, and 
should be submitted in the form of glossy prints about twice as large as finally required. _ 

7. Handwritten Greek letters or unusual symbols should be clarified the first time 
that they appear in the text. 

8. References should be quoted in the text by giving the author’s name and year of 
publication, i.e. SarTH (1950). Full references should be given in a list, alphabetical by first 
author’s names, at the end of the article. It is essential to quote author's initials, year of 
publication, abbreviated title of journal, volume number (underlined) and first page number, 
to appear in the following style: 

Momyver, F. F. & Hype, K. K. (1955) J. Inorg. Nucl. Chem., 1, 274. 

If this system is followed carefully it will save a great deal of work in the publishing office. 

9, The text of each article should be carefully checked for errors before submission to 
avoid expensive corrections to the type. Proofs will be sent to authors for correction, but 
should be returned promptly, direct to the Publishers. 

10. The address to which proofs are to be sent should be clearly stated on the front of 
the manuscript, to avoid delay in transmission. Changes of address after submission of the 
article should be notified to the Publishers. 

11. Authors should correspond direct with the appropriate Editor on all questions con- 
cerning the scope or subject matter of their articles. ‘The Publishers are always ready to advise 
authors concerning the preparation of typescript or illustrations. Copies of all important 
correspondence with the Editors should be sent to Dr. J. V. Dunworth, Atomic Energy 
Research Establishment, Harwell, nr. Didcot, Berkshire, England, and Dr. D. J. Hughes, 
Brookhaven National Laboratory, Upton, Long Island, New York, U.S.A., who are the Co- 
ordinating Editors for the Series. 

12. Reprints of articles published in these series can be ordered when first proofs are 
returned to the publishers, and a printed order form for this purpose will accompany each 
set of proofs. 


Contributors are asked to appreciate that publishing ten annual volumes of this nature so that they appear within a 
reasonable time is an extremely difficult task, even if all manuscripts are submitted by the agreed date. The publishers 
therefore particularly request the co-operation of all contributors who can assist considerably by (a) following these 
instructions carefully, (b) delivering manuscript by the specified time, to avoid delay to the whole volume and (c) by 
informing the Editors and the Publishers promptly if, for any reason, their article cannot be delivered on time, so that 
everyone concerned is fully aware of the situation. 
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Seectiom =& 


International 
Series of | 
Monographs 
on 


N uc | e a r General Editors 


R. A. CHARPIE 
Oak Ridge National 
Laboratory 


J.V. DUNWORTH 


E ner g Y AE.RE., Harwell 


Assisted by consulting editors 
for each division 


This international series of monographs will form a complete and authoritative reference 
work covering the entire field of nuclear energy. The publishers, general editors and a team 
of scientists of international repute comprising the board of consulting editors have together 
planned 120 monographs to be published over the next five years. Each book will cover 
a specific subject in nuclear energy and will serve equally as an authoritative review article 
for the well-prepared beginner as well as a source book for the experienced worker. Where 
necessary it is also planned to cover each subject in its entirety from the introductory to 
the advanced level, as texts for students and for instruction purposes. 

The series is divided into a number of complementary divisions and a new hook from 
each division will be published every six months. The series will be complete by the end of 
1961. 


TWENTY-THREE 


INTERNATIONAL SERIES OF MONOGRAPHS ON NUCLEAR ENERGY 


Consulting Editors and Divisions 


CORBIN ALLARDICE. 

J. V. DUNWORTH. 1. Economics of Nuclear Energy. 
PHILIP SPORN. 
E.BRETSCHER. 

D. J. HUGHES. 2. Nuclear Physics. 


J. C. BUGHER. oe 
J. F. LOUTIT. Ra enoeD? 
P. C. AEBERSOLD. 


HENRY SELICMAN. 4, Isotopes and Radunon. 


K.Z. MORGAN. -  §, Health Physics. 
C. L. DUNHAM. 6. Medicine. 
J. DIAMOND. 


STUART MCLAIN. 7. Reactor Engineering. 


H. M. FINNISTON. : 
J. P. HOWE. 8. Materials. 


F. L. CULLER. , ae 
R. HURST. 9. Chemical Engineering. 


F, DE HOFFMAN. 
L. R. SHEPHERD. 


10. Reactor Design Physics. 


J. J. KATZ. 11. Chemistry. 


B. H. FLOWERS. 


H. HURWITZ, Jr. 12. Reactor Theory. 
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INTERNATIONAL SERIES OF MONOGRAPHS VOLUME I 
ON NUCLEAR ENERGY a 


AN INTRODUCTION TO REACTOR PHYSICS 


(Published for the United Kingdom Atomic Energy Authority) 
Revised Second Edition 
woe by D.J.LITTLER- --- 
and J. F. RAFFLE AE.R.E., Harwell 


This book has been written with the specific purpose of introducing those scientists who 
have no background of nuclear physics to the physical processes that occur in a reactor. 
It will be especially useful for those about to enter the nuclear energy field. The essential 
concepts of nuclear structure and stability are outlined, and the authors show how to calculate 
the critical mass of a thermal reactor, going into details on the various parameters which 
affect reactor design. They conclude with a short account of reactor shielding, detection of 
particles and health hazards. The material contained in this book is based on lectures 
given by the authors at the Harwell Reactor School. 

Although published so soon after the very successful first edition, the second edition 
has heen revised in the light of the Geneva Conference and developments since that time and 
is virtually a new book. It has been completely re-set, almost all diagrams have been replaced 
and new diagrams added. 


contents 
The Structure of Matter. The Effects of Air Gaps and a Reflector. 


The Nucleus. Pile Kinetics. 
Radioactivity. Running a Pile at Power. 
Fission. Interaction of Y-rays and Charged Particles 
The Interaction of Neutrons with Matter. with Matter and Reactor Shielding. 
Chain Reactions. Operation and Construction of Detectors. 
Neutron Diffusion. Irradiation in Bulk Matter. 
Critical Size of a Bare Pile. Diffusion Length Measurements Ex- 
Calculation of Lattice Constants. ponential Experiments. 

Well illustrated. 30s. ($4.50) 


‘It should be noted that although particular attention is paid to the gas-cooled graphite- 
moderated natural-uranium reactor, the book can be regarded as an introduction to thermal 
reactors in general. Graphs and diagrams illustrate the text and an index is provided.’ 
—Enginecring. 
‘The book contains a readable account of elementary reactor calculations and is quite useful 
for pile-engineers and science students.’—Current Science. 
‘| . . the book clearly fulfils the authors’ claims expressed in the preface, and should prove 
particularly useful to the increasing number of University students who will be studying 
reactor physics as part of their course.’—Electronic Engineering. 


TWENTY-FIVE 


INTERNATIONAL SERIES OF MONOGRAPHS VOLUME II 
ON NUCLEAR ENERGY 


RADIATION SHIELDING* 


By B. T. PRICE 
C. C. HORTON and | 
J. SPINNEY, AERE., Harwell 


This book covers both the purely scientific and the more practical aspects of shielding. 
The accent throughout is on the basic physics, the aim being to equip the reader with a solid 
groundwork that will enable him to develop his own approximate methods of dealing with 
difficult problems. 

It presents a vast amount of data in graphical form and is as up-to-date as such a pub- | 


lication can be, with references included to work published in Fehruary, 1956. It should be of "Eg 


great value'to honours students, research workers, nuclear power engineers, etc. 


contents 


1 The Biological Hazards of Nuclear APPENDICES 
Radiations. I Data useful in shielding calculations. 
2 Attenuation of Gamma Rays and Hi Thermal neutron scattering and 
and High-Energy Electrons. absorption cross-sections. 
3 Shielding against Neutron Physics III Thermal neutron activation cross- 
4 Neutron Attenuation in Thick Shields. sections. 
5 Useful Mathematical Formulae. 
6 The Shielding of Reactors and Radio- 


active Materials. 


Well illustrated. To be published May 1957 


TWENTY-SIX 


eee = _ ere news 


= 
= 
% 
4, 
1 
ae 
= 
n, 


INTERNATIONAL SERIES OF MONOGRAPHS ON NUCLEAR 
ENERGY 


IRRADIATION TREATMENT OF POLYMERS | 


By Dr. A. CHARLESBY 


Although it is only a few years since the discovery that many materials could be improved 
by subjecting them to radiation, rapid advances have taken place in this new field and com- 
mercial applications are already appearing. One of the most promising applications arises 
in the field of plastics, whose properties can be greatly improved. Many scientific papers and 
short review articles have been published but so far no comprehensive work has appeared 
dealing with this subject. This volume, which is the first of a series dealing with radiation 
effects on materials, covers the changes produced in materials by atomic radiation from 
reactors, or by electron radiation from high voltage sources. It aims to present present-. 
day knowledge both to scientists and engineers working in the field of nuclear energy and 
to polymer chemists who may be interested in applying this new technique to the modification 
of their materials. : 

After a general introduction into radiation damage to materials, the book deals suc- 
cessively with radiation sources, the interaction of radiation with matter and the general 
characteristics of polymers. It then gives the mathematical theory of crosslinking and de- 
gradation (the two major effects observed) and applies these in a number of specific polymers 
e.g. polyethylene, rubber, silicones, polymethyl methacrylate, polyisobutene and PTFE. 
The mechanism of these reactions is briefly reviewed in the light of present day knowledge 
of radiation chemistry. The book also deals with relevant matters such as polymerisation 
induced by radiation and grafting. 

Irradiation Treatment of Polymers is the first book to be published in this field. 


To be published late in 1957 


TWENTY-SEVEN 


INTERNATIONAL SERIES OF MONOGRAPHS ON NUCLEAR 
ENERGY 


NEUTRON CROSS SECTIONS 


By D. J. HUGHES, Brookhaven National Laboratory 


This monograph contains the theory necessary to understand the cross sections in the 
compilation BNL 325 and to use them in calculations of reaction rates, self-absorption, etc., 
as well as the principles of experimental methods that are used to obtain them. The objective 
is to aid anyone interested in understanding and in using cross sections intelligently. Many 
references are made to BNL 325 and in a sense the monograph constitutes a handbook that 
will increase the utility of BNL 325 greatly. 


outline of contents 


1. Tyres or Cross Sections AND PRIN- 

CIPLES OF MEASUREMENT. . 

Simple definition of cross section, orders 
of magnitude, importance. 

Cross section nomenclature and notation, 
total, partial, non-elastic, inelastic, 
coherent and incoherent, capture, acti- 
vation, fission, etc. 

General principles of measurement of the 
types of cross cections, accuracy 
attainable. 

Use of cross sections in general applica- 
tions. 


2. SimpteE THeory or Cross SEcTIONS 


AND NucLEAR STRUCTURE. 

Basic facts of nuclear structure. 

Compound nucleus, excitation energy, 
level spacing. 

Statistical nuclear model. 

Excited states, widths, disintegration 
modes. 

Quantum mechanical definition of cross 
sections, phase shifts, amplitudes. 

Theory of compound nucleus formation, 


black nucleus, cloudy cystal ball. 


3. Fast NEUTRONS. 


Sources (principles — not detailed 
machines). 

Nuclear models, radii. 

Total cross sections. 

Fission, 


Non-elastic scattering, inelastic scattering. 


Angular distributions. 


4. RESONANCE NEUTRONS. 


Single level Breit-Wigner formula (no 
multi-level formula). 

Resonance-potential interference. 

Sources and measurement techniques (not 
detailed analysis techniques), total VS. 
partial cross sections. 

Survey of resonance results—distribution 
laws of parameters. 

Average cross sections—[n/D, potential 
scattering. 

Use of results, theory vs. experiment. 


5. RESONANCESIN FISSIONABLE NUCLIDES. 


Special techniques in fission measure- 
ments , 1), V. 

Results on fission parameters. 

Simple fission theory. 

Bearing of recent findings on reactor 
calculations and nuclear theory. 


6. THermaL Neutrons. 


Optics of slow neutron scattering. 

Sources (general principles). 

Thermal neutron measurements — in 
pile, beams, monoenergetic. 

Averages over Maxwell distribution, f- 
factors. 

n, Vv, & for fissionable materials (near 
thermal, world’s values). 

Cold neutrons, lattice vibration scatter- 
ing, temperature effects. 


To be hil May, 1957 
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“INTERNATIONAL SERIES OF MONOGRAPHS ON NUCLEAR 


ENERGY 


ATOMIC ENERGY IN ECONOMIC 
DEVELOPMENT... _. | 


A discussion held atthe 11th Annual Meeting of the Board of Governors of the Inter- 
national Bank for Reconstruction and Development; incorporating a background study 
made for the International Bank by Corbyn Allardice, et al. 


Contributors: CORBIN ALLARDICE 
EUGENE R. BLACK 
SIR JOHN COCKCROFT 
W. KENNETH DAVIS 
PROFESSOR FRANCIS PERRIN 
SIR EDWIN PLOWDEN . 
ADMIRAL LEWIS L. STRAUSS 


From the Introduction by ANTONIO CARR'LLO FLORES 
Chairman of the Board of Governors of the International Bank 
for Reconstruction and Development 

‘This session of the eleventh Annual Meeting of the Bank’s Board of Governors will 
be devoted to an informal panel discussion on the subject of Atomic Energy in Economic 
Development. , 

I intend to call upon President Black to describe the discussion this morning, but before 
doing so, I wish to commend him and his advisers for selecting this important subject, and 
for obtaining our famous guests to present and discuss it. , 

_ We live in the atomic age. On the one hand, we hear of the great benefits that this new 
technological advance will bring to the world, and on the other hand, we read of the catas- 
trophic destruction that atomic and hydrogen warfare are capable of causing. 

We, all of us, hope that the latter will never eventuate. But we must do more than that. 
We must bend our minds and our energies to the task of bringing the bountiful blessings 
of atomic energy to mankind everywhere, for by so doing we shall not only effect material 
progress, but, more important, we shall engender a spirit of mutuality and of trust which 
will do much to prevent war and, indeed, may abolish that term from the language of man.” 


To be published May, 1957 


TWENTY-NINE 


FORTHCOMING VOLUMES IN THE INTERNATIONAL SERIES 
OF MONOGRAPHS ON NUCLEAR ENERGY 


Corbin Allardyce 

Dr. C. B. Amphlett, Harwell. 

E. R. Beauchamp, Oak Ridge. 

RJ . Beaver und J. E. Cunningham, Oak Ridge. 
Dr. K. B. Brown, Oak Ridge. 

Dr. K. M. Case, Princeton University. 


A. Charlesby, Tube Investments Research 
Laboratories. - 


Dr. L. Dresner, Oak Ridge. 

T. A. Eastwood and A. P. Baerg 

P. A. Egelstaff and J. S. Story, Harwell. 
Prof. C. S. Garner, University of California. 
A. R. Gorman and A. Wolman, U.S.A.E.C. 
J.C. Hindman, Argonne National Laboratory 


D. J. Hughes, 
Laboratory. 


J. R. Johnson, Minnesota. 


Dr. M. F. Judkins, Firth Sterling Inc., 
Pittsburgh. 


Brookhaven National 


H. Kouts, Brookhaven National Laboratory 


K. A. Kraus 


Dr. R. B. Leachman, Los Alamos Scientific 
Laboratory. 


W. B. Lewis, and C. H. Westcott, Chalk 
River. 


D. J. Littler_and J._F. Raffle, Harwell 
Dr. R. S. Livingston and J. A. Martin, 


Tennessce. 


Dr. J. F. Mead, University of California. 


Atomic Energy in Economic Development 
Waste Treatment and Disposal 

Processing and Hundling of Radioisotopes 
Fuel Element Technology ~ : 

Uranium Ore Processing — 


Reactor Theory 


Irradiation Treatment of Polymers 


Resonance Escape: 

Chemistry of the Fission Process 

Nuclear Data for Reactor Design 

Isotope Exchange Reaction 

Site Selection for Atomic Energy Plants 
Solution Chemistry of the Actinide Elements 


Neutron Cross Sections 


Applications of Ceramics to Nuclear Energy 


Metallurgy of Zirconium and its Alloys 


Zero Power Experiments on Tight Packed 
Uranium Water Lattices 


Ton Exchange 


Physics of the Fission Process 
Fuel Cycles 


An Introduction to Reactor Physics 


Accelerator Production of Isotopes 


The Use of Radioisotopes in the Study of Fatty 
Acid Metabolism 


wipes + 
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Professor W. W. Meinke, University of 
Michigan. 


W. Nyer, Phillips Petroleum Company, Idaho. 


B. T. Price, C. C. Horton and 
K. T. Spinney, B.Sc. Harwell. 


Dr. E. Rabinowitch, University of Illinois. 
Dr. R. D. Richtmyer, New York University. 


A. Rupp, Oak Ridge. 
C. H. Secoy and H. F. McDuffie 


E. G. Struxness, Oak Ridge. 


Dr. W. HH. Sweet, Massachusetts General 
Hospital. 


E. R. Wiblin, J. F. Pattenden and 
J. F. Raffle, Harwell. 


Dr. H. A. Wilhelm, Iowa State College. 


D. V. Wordsworth and P. F. Constantine, 
Harwell. 


H. P. Yockey, Oak Ridge National 
Laboratory. 
P. F. Zweifel, Knolls Atomic Power 
Laboratory. 


Methods in Fission Production Analysis 


Reactor Excursion Experiments 


Radiation Shielding 


Photochemistry and Spectroscopy of Uranium 
The Monte Carlo Approach to the Boltzmann 
Equation. 


Reactor Production of Radioisotopes 


Chemistry of Aqueous Homogeneous 
Reactors 
. Radioactive Waste Disposal 


The Use of Ionizing Radiation in Neuro- - 
surgical Disorders 
Neutron Spectrometers 


Physical Metallurgy of Thorium 


Heat Transfer 
Solid State Physics Radiation Damage 


The Slowing Down of Neutrons 


THIRTY-ONE 


PERGAMON PRESS 


Symposia and Proceedings 
of Interest to Atomic Scientists, 


& Progress in Nuclear Physics 
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PERGAMON PRESS 


Symposium Publications Division 


; To meet the special needs of organizers of symposia and scientific conferences of all 

| kinds, a Symposium Publications Division has been set up within Pergamon Press which _—_.- - 
7 will provide all the necessary services required to make the task of organizing committees 
as light as possible. 


This Division can be put at the disposal of organizers an efficient staff which will relieve 
ie all those concerned of the very onerous editorial, publishing and a multitude of other Pardens 


te 


which are so often associated with symposium arrangements. 


The Division will also provide eaudcana help for the organization of meetings, and 
can arrange for discussions to be recorded, either by stenographers, or on tape-recording 
machines, if required. Publishing arrangements can be made well ahead of time if the Division 
is consulted, and preprints of papers can be provided well before the meeting. Speed of 
publication is considered to be of paramount importance, and proceedings of up to 1,000 


pages will normally be published within 90 days of receipt of the final material. 


As publishers of twenty-one learned journals, Pergamon Press is well experienced in 
the speedy production of scientific material, and this experience is at the disposal of the 
Symposium Division, which can, therefore, offer a complete publishing service, including 


styling, proof-reading and re-drawing of diagrams where necessary, to ensure consistency 


and a general high standard throughout. 


A particular advantage is that of being able to secure, through its efficient international 
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distributing organization, maximum possible sales throughout the world and rapid dis- 
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semination of the papers delivered. A substantial discount off the published price is allowed to 


all who participate in the meeting, and special terms can be arranged should the organizing 


4 committee wish to make a bulk purchase. 


You may consult us, without any obligation on your part, by writing to the Manager 
of the Symposium Publications Division, Pergamon Press, at London, New York or Paris, 


whichever is the most convenient. 


THIRTY-THREE 
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contents 


1. Srre Serecrion, Sarery anp Eco- 


NOMICS 

Safety Features of Reactors Including 
Essential - Differences Antong Basic 
Types of Reactors and Significant 
Safety Considerations Peculiar to 
Each by S. McLain and R. O. Brittan. 

Safety Aspects of Water-Cooled and 
Moderated Reactors, by R. J. 
Creagan. 

Safeguard Features of a Fast Breeder 
Reactor Power Plant by W. J. 
McCarthy, Jr. and F. C. McMath 

Reactor Shielding, by E. P. Blizard. 

Proposed Structural Design Basis for 
Nuclear Reactor Pressure Vessels 
by W. E. Cooper. 

Reactor Site Selection by C. H. Topping. 

Meteorology as Related to Reactor- 
Site Selection by F. D. White and 
D. H. Pack. 

Waste Disposal as Related to Site 
Selection by A. E. Gorman. 

Interpretation of the Purpose, Scope, 
and Operation of the Reactor 
Safeguards Committee by C. R. 
McCullough. 

Radiation Hazard Control for a Power 
Reactor by G. H. Whipple. 


. MATERIAL 


Ceramic Fuel Materials for Nuclear 


Reactors by J. R. Johnson. 


THIRTY-FOUR 


FIRST NUCLEAR ENGINEERING AND SCIENCE CONGRESS 
HELD AT CLEVELAND, OHIO—SELECTED PAPERS 


VOLUME I 


PROBLEMS IN NUCLEAR ENGINEERING 


~ Edited by D. J. HUGHES — 


STUART McLAIN 
CLARK: WILLIAMS 


Oxidgtion Behaviour of Reactor Metals 
by R. A. U. Huddle. 

Review of Solid Hydrides by H. 
McCullough and B. Kopelman. 

Effect of Nuclear Radiation on Struct- 
ural Materials by J. C. Wilson ane 
D. S. Billington, 

Irradiation Effects in Uranium and its 
Alloys by S. H. Paine and J. H. Kittel. 

Low Manganese Steels for Nuclear 
Applications by H. F. Beeghly. 

Comparison of Sodium, Lithium, and 
Lead as Heat Transfer Media from 
a Corrosion Standpoint by E. E. 
Hoffman and W. D. Manly. 

Evolution of Gas from Graphite Mod- 
erator Material by R. L. Carter 
and W. J. Greening.. 

Diffusion of Uranium Through Graphite 
by L. D. Lech, J. R. Gambino and 
W. H. Duckworth. 

The Mechanical Properties of Uranium- 
Molybdenum Alloys by M. B. 
Waldron, R. C. Burnett and S. F. 
Pugh. 

The Powder Metallurgy of Uranium, 
by H. H. Hausner and J. L. Zambrow. 

Hydrogen-Uranium Phase Diagrams by 
M. W. Mallett and M. J. Trzeciak. 

A UQ,-NaK Slurry as a Possible 
Reactor Fuel by B. M. Abraham 
and H. E. Flotow, 
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The Melting and Fabrication of Binary 
Alloys of Uranium with Molybdenum, 
Niobiumand Silicon by F. R. Lorenz, 
W. B. Haynes and E. S. Foster. 

Use of Zirconium in Liquid Sodium 


Systems by F. E. Bowman and D. D.-- 


Cubicciotti. 


Specific Heats of Liquid Metals and 


Liquid Salts by T. B. Douglas. 
The Strengthening of Thorium by 
Alloying, Heat-Treatment, and Cold- 


Work by H. R. Ogden, R. M. Gold- 


hoff, and R. I. Jaffee. 

The Decomposition of Water-by Fission 
Recoil Particles by J.. W. Boyle, 
W. F. Kieffer, C. J. Hochanadel, 
T. J. Sworski, and J. A. Ghormley. 

Properties of Zircaloy-2 by D. E. 
Thomas and F. Forscher. 
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High Pressure Diaphragm Pumps for 
Reactors by J. S. Culver and C. B. 
Graham. 

Design and Operation of Freeze Seal 
Valve and Pumps by R. Cygan, 
and A. M. Seelle. 

Equipment and Procedures for Inert 
Atmosphere Welding of Zirconium 
and Hafnium by J. S. Theilacker, 
E. D. Baugh, A. H. Kasberg and 
R. B. Stermon. 

Fabrication of a Large Zirconium Tank 
by G. E. Elder, E. C. Miller, L. F. 
Bledsoe and F. V. Daly. 


Price per volume: £6 net ($17.50) 
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ings of this Conference in book form for participants of the Conference and others 
(subject to editorial approval) at an early date. 
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Design and Development of Components 
for the SRE by W. E. Parkins. 
Methods of Replacing Fuel in Hetero- 
geneous Reactors by S. McLain, 

R. C. Goertz and A. H. Barnes. 

Army Package Power Reactor by 
K.. Kasschou. 

Power Conversion Systems for Dual- 
Cycle Boiling Reactor by V. A. 
Elliot and T. Trocki. 

An Internally Cooled Liquid Metal 
Fuel Reactor Design by R. J. Teitel. 


Nuclear Engineering Literature by R. 


L. Murray. 
Literature on Nuclear Power Reaace 
Technology by V. Sternberg. 


. Heat TRANSFER 


On the Calculation of the Distribution 
of Heat Liberation Rates in Nuclear 
Reactor Components by L. G. 
Alexander. 

Steam Gencration in a Reactor by 
M. W. Carbon, W. D. Gilbert, C. R. 
McNutt and R. Netder. 


_ Effects of Coolant Flow Orificing and 


Monitoring on Safe Pile Power by 
M. Markels, Jr. 

Flow Distribution Among Parallel 
Heated Channels by A. R. Gruber 
and S, C. Hyman. 

Heat Transfer to Water Flowing Parallel 
to a Rod Bundle by P. Miller, J. J. 
Byrnes and D. M. Benforado. 
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REACTOR OPERATIONAL PROBLEMS 


contents 


“a: 


Waste Disposan anp Raptation 
Hazarps 

Removal of Radionuclides from Water 
by Water-Treatment Processes by 
R. J. Morton and C.' P. Straub. 

Processing of High-Level Atomic Wastes 
with the View to Ultimate Disposal 
by L. P. Hatch and F’. H. Regan, Jr. 

Measurement of Radioactivity in Water 
by L. R. Setter and A. S. Goldin. 

Ultimate Disposal of Radioactive 
Reactor Wastes in the Oceans by 
C. E. Renn. 

The Status of Land Disposal of Atomic 
Reactor Wastes by A. B. Joseph. 

Design Considerations of Storage Tanks 
for Radioactive Wastes by E. E. 
Wilson. 

Disposal of Atomic Wastes by E. I. 
Goodman and R. A. Brightsen. 
High-Level Radioactive Waste Disposal 
Problems by J. M. Warde and T. N. 

MeVay. 

Radioactivity as a Factor in Stream 
Pollution by R. C. Palange, G. G. 
Robeck, and C. Henderson. 

The AEC Fallout Monitoring Network 
by M. Eisenbud. 

Radiation Hazards and Protective 
Measures: Pertinent Literature by 
J. B. Binnington, 
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VOLUME II 


STUART McLAIN 
CLARK WILLIAMS 


2. CHemicaL PRocEssING .- 


A Reaction Rate Study of the Dis- 
solution of Low-Hafnium Zirconium 
in Hydrofluoric Acid Solutions by 
G. R. Hill and T. Smith. 

Uranium-Aluminum Alloy Dissolution: 
a Study of Uranium-Aluminum 
Alloy Dissolution in Sodium Hydro- 
xide and Mercuric Nitrate-Nitric 
Acid by R. G. Wymer and R. E. 
Blanco. 

Continuous Dissolution of Uranium— 
Aluminum Reactor Fuels by A. F. 
Boeglin, J. A. Buckham, L. Chajson, 
R. B. Lemon, D. M. Paige and 
C. E. Stoops. 

Solvent Extraction Separation of 
Uranium and Plutonium from Fission 
Products by F. L. Culler and J. R. 
Flanary. 

Processing of Irradiated Thorium by 
A, T. Gresky. 

Radiochemica] Plant Design Philosophy 
for Direct Maintenance by K. K. 
Kennedy and D. G. Reid. 

Flooding Characteristics of a Pulse 
Extraction Column by G. H. Beyer 
and R. B. Edwards. 

The Chemical Processing of Aqueous 
Homogeneous Reactor Fuel by D. E. 
Ferguson. 
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Process Design for Fision-Product 
Removal from U-Bi Reactor Fuels 
Using Fused-Salt Extraction by 0. 
E. Dwyer. 

A Pyrometallurgical Processing Method 
for Nuclear Fuels by Members of 
the Chemical Engineering Division, 
Argonne National Laboratory. 

Liquid Metal Extraction for Processing 
of Spent Fuel by A. F. Voigt. 

An’ -Electrorefining Method - for 


Processing Reactor Fuel by L. W. 


Niedrach and A. C. Glamm. 

Uranium Processing Using Uranium 
Hexafluoride by H. H. Hyman, 
I. Sheft and J. J. Katz. 

A Continuous-Flow Pilot Plant for the 
Separation of Bromine-Fluorine Com- 
pounds and Light End Fission 
Product Fluorides from Uranium 
Hexafluoride by W. R. Page, C. J. 
Raseman, C. H. Scarlett and E. I. 
Goodman. 

A Volatilization Process for Uranium Re- 
covery by G. I. Cathers and R. E. Leuze. 

The Extraction of Protactinium from 
Solid Thorium Flouride by R. H. 
Wisuwall, Jnr., R. J. Hues and F, T. 
Miles. 

EXPERIMENTAL AND CRITICAL AS- 

SEMBLIES AND REACTOR Puysics 

A Subcritical Pile for Rapid Reactivity 
Measurements by R. C. Axtmann, 
G. Dessauer and T. F. Parkinson. 

Exponential Measurements in Heavy- 
Water System by O. A. Towler, 
Jr. and J. W. Wade. 

Measurements of Lattice Constants in 
a Two-Region Critical Assembly by 
B. M. Carmichael and G. F. O'Neill. 


price when orderi: 


Price per volume: £6 net ($17.50) 


50% Discount on Published Price 


Members of the Society who participated at the Ist Congress may obtain a discount of 50% off the published 
ing the set or individual volumes for their personal use, from Pergamon Press. 


FIRST NUCLEAR ENGINEERING AND SCIENCE CONGRESS © 
HELD AT CLEVELAND, OHIO—SELECTED PAPERS 


Determination of Pile Constants by 
Chemical Methods by C. E. Croutha- 
mel and E. Turk. 

Measurement of the Conversion Ratio 
for a Fast Breeder Reactor by W. Y. 
Kato, F. S. Kirn and W. C. Redman. 

A Direct Comparison of Some Nuclear 
Properties of U233 and U235 by 
J. T. Thomas, J. K. Fox and Dixon 
Callihan. 

Temperature-Dependent Kinetics of 


Circulating Fuel Reactors by J. A. 


Fleck, Jr. 


A Nuclear Reactor Simulator for“ 


Teaching Purposes by L. Orr, W. 
Kerr and H. J. Gomberg. 
Determination of Neutron Intensity 
and Gamma Spectrum of Neutron 
Sources by L. B. Gnagey. 
ConTROL AND INSTRUMENTATION 
Reactor Instrumentation at Chalk River 
by A. Pearson. 


Recent Developments in Instrument- 


ation for Reactor Measurements at 


Argonne National Laboratory by 
H. Bryant, R. Carlson, C. Curtis 
and S. G. Kaufmann. 

Reactor Controls and Instrumentation 
by S. Untermyer. 

Dynamics and Control of Nuclear 
Power Plants by 4. V. Van Reunes, 
_J. C. Simons, Jr. and T. S. Gray. 

The Control of Heavy-Water-Moderated 
Massive Fuel Reactors by E. Siddall. 

Reactivity Values of Multiple Reactor 
Control Rods by R. L. Murray. 

Power and Temperature Control of 
Pressurized Water-Cooled Reactors 
by W. H. Hamilton, J. N. Grace, 
O. R. Meyer and N. E. Wilson. 


Price per set (Vols. I and II): £10 ($30) 
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NUCLEAR MASSES AND THEIR 
DETERMINATION 


Proceedings of the Conference held in the ‘Mux-Planck-Institut fur Chemie’ in Mainz, on 
10th—12th July, 1956. 
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abridged contents 


Opening Remarks by Otto Hahn. 
I. Inrropvucrion 
II. Nuctear Masses ann Nwcrear 


V. ComMPARISON BETWEEN NUCLEAR 
Masses FRom Q-VAaLUES AND Mass- 
SPECTROSCOPIC DOUBLETS 


STRUCTURE VI... Atomic Masses rrom MICROWAVE 
TIE. Mass Spectroscopic Resvtts SPEcTRA 
IV. Nucuear’ Masses From Nuwvciear VIL Instruments 

REAcTIONS VIII. MiscELLaNEous 


To be published in May 1957 


With contributions by the following authors: 


G. R. Bainbridge M. J. Higatsberger A. O. Nier 

K. T. Bainbridge H. Hintenberger K. Ogata 

W. W. Buechner N.S. Isenor D. M. van Patter : 

U. Cappeller W. H. Johnson, Jr. W. C. Porter : 

T. L. Collins J.T. Kerr M. A. Rothman 5) 

H. E. Duckworth L. A. Konig K. S. Quisenberry is 

P. C. Eastman H. Liebt G. Savermann ‘ ; 

P. M. Endt C. E. Mandeville T. T. Scolman H 

F. Everling H. Matsuda C. P. Swann uf 

H. Ewald J. Mattauch A. H. Wapstra y q 

S. Geschwind W. Muller-Warmuth K. Way ‘ a 
S. A. Goudsmit A. C. G. Mitchell H. Wende E 
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PROGRESS IN NUCLEAR PHYSICS 


Edited by O.R. FRISCH + O.B.E., F.R.S., Cavendish Laboratory, Cambridge — 


The annual appearance of a new volume in the ‘Progress in Nuclear Physics’ Series has 
become an event keenly anticipated by those who need to keep up to date with the field of 


Nuclear Physics. 


Each of the volumes presents authoritative articles which fiem summaries of recent ~~ 


advances in various aspects of the subject. Every article is written by an authority and each 
book is excellently produced and contains numerous diagrammatic illustrations. 


Votume I 

Cyclotrons by T. G. Pickavance 

High Voltage Direct Current Generators 
by R. L. Fortescue. 

Photographic Emulsion Techmque by J. 
Rotblat. 

Electronic Circuit for Nuclear Detectors 
by G. G. Scarrott. 


1951 - ‘Well illustrated 


Votume IT 

The Electron Optical Properties of Magnetic 
Beta-Ray Spectrometers by N. F. Verster 

Nuclear Paramagnetic Resonance by R. V. 
Pound. 

Luminescent Materials for Scintillation 
Counters by G. F. J. Garlick. 

The Neutron-Proton Interaction by G. L. 
Squires. 


1952 158 illustrations 


Voiume IIT 

The Diffusion Cloud Chamber by M. 
Snowden. 

Energy Measurements with Proportional 
Counters by D. West. 

Oriented Nuclear Systems by R. J. Blin- 
Stoyle, M. A. Grace and H. Halban. 

Cerenkov Radiation by J. V. Jelley. 


1953 125 illustrations _ 


Theory of Beta-Decay by T. Skyrme. 


- Spectroscopy of Beta- and Gaomatays 


by P. E. Cavanagh. 


The Szilard-Chalmers Process by H. A. C. 


McKay. 
The Scattering of Neutrons by Crystals 
by J. M. Cassels. 


75s. net ($12.00) 


Fission by W. J. Whitehouse 

The Low-Lying Excited States of Light 
Nuclei by W. E. Burcham. 

The Nuclear Shell Model by B. H. Flowers. 

Tonization by Fast Particles fy T. E. 
Cranshaw. 


75s. net ($12.00) 


Annihilation of Positrons by Martin Deutsch 

Solid Conduction Counters by F. C, 
Champion. 

Stripping Reactions by R. Huby. 

The Production of Intense Ion Beams by 
P. C. Thonemann, 

The Collision of Deuterons with Nucleons 
by H. S. W. Massey. 


75s. net ($12.00) 
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PROGRESS IN NUCLEAR PHYSICS [cont.) 


Votume IV 

Photodisintegration Experiments with 
Nuclear Emulsions by E. W. Titterton. 

Scintillation Spectrometer Statistics by 
E. Breitenberger. 

Meson Phenomena and the Meson Theory 


_. by R. H. Dalits, 2 - 


Isotopic Spin and Nuclear Reactions by 
W. E. Burcham. . 

The Preparation and Chemistry of the 
Transuranium Elements by H. A. C. 
McKay and J. Milsted. 


Nuclear Properties of the Very Heavy 


Elements by J. O. Newton. 


Focusing in High Energy Accelerators by 
T. G. Pickavance. Neutron Spectroscopy by D. J. Hughes. 
Heavy Ions of High Energy by D. Walker. ; 


1955 119 illustrations 75s. net ($12.00) 


Votume V - . 

The Determination of Nuclear Reaction: 
Energies by Deflection Measurements 
by W. W. Buechner. 


The Bubble Chamber by C. Dodd. 
The Radius of a Nucleus by J. M. C. 
Scott. 


The Inelastic Scattering of Fast The Neutrino by B. W. Ridley. 
Neutrons by Joan M. Freeman. Organic Scintillators by F. D. Brooks. 
New Electronic Techniques for the 
Nuclear Physicist by K. Kandiah 


and G. B. C. Chaplin. 


1956 Well illustrated 80s. net ($12.50) 


Volume VI in preparation 


‘The fourth volume in this well-established series maintains the high standard of its pre- 
decessors. The topics selected are, as usual, extremely diverse, and are discussed in authori- 
tative fashion by the authors concerned.’—-British Journal of Applied Physics. 

‘The third volume . . . contains articles on subjects of current interest to nuclear physicists in 
general. The articles in this volume are well balanced and informative . .. the printing and 
production are excellent.’— Nature. : 

‘This volume (Volume IT) is beautifully produced and has appeared with commendably short 
delay after the writing of the articles. All (the articles) are well written and well provided 
with references, and Professor Frisch’s good influence as Editor is much in evidence. This 
series should grow into a most valuable work of reference as further volumes are added, 
and the choice and timing of topics has so far been such that the inevitable decline in value 
of the articles should be comparatively slow.’—British Journal of Applied Physics, 

‘The editor should be commended not only for his choice of authors but for the completeness 
with which the chosen subjects manage to cover the fields of current interest in nuclear 
physics. A person reading just one or two of these annual editions would become aware of 
virtually every field in which there is at present substantial activity.’—Nucleonics. 
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Proceedings of the 1954 Glasgow Conference on 
Nuclear and Meson Physics - 


Edited by E. H. BELLAMY 
R. G. MOORHOUSE, Glasgow 


This is a complete account of the papers presented at the International Conference on 


- Nuclear and Meson Physics held in Glasgow, in July, 1954. The Conference was an important ~ 


one, sponsored by the International Union of Pure and Applied Physics,and attended by many 
eminent physicists from all countries, but in particular those of Europe and the United States. 


contents 


Nuclear Forces and Nucleon Scattering. T Mesons. 
Nuclear Data and Nuclear Models. _ Field Theory. 
Photodisintegration. : High Energy Experimental Technique. 
Beta and Gamma-Ray Transitions. Heavy Mesons and Hyperons. 
Well illustrated 63s. (£9.50) 


‘It has become clear with the publication of these proceedings that the lasting success of a 
scientific conference depends to a large extent on the presentation of the permanent record of 
that meeting. Too often, hastily edited notes which are hard to obtain, difficult to read and of 
doubtful reliability, are all that remains of the labours of many experts. 

The presentation in book form of the more than 100 papers given at the Glasgow Conference 
has been a real pleasure to anyone working in the field of nuclear physics. The editing by Drs. 
Bellamy and Moorhouse is of uniformly high quality. The theory of Gell-Mann and Pais on 
heavy unstable particles—to mention one of the more spectacular resalts presented here—is 
given for the first time in its complete form.’"—Physics To-day. 


‘, .. its proceedings make very interesting reading, thanks to the general excellence of the 
individual presentations and, in no small measure, to the skill of the editors. And precisely 
owing to the ubiquity of the subject matter, this volume is an important historical document 
depicting, as it does, a highly developed empirical science on the threshold of significant 
theoretical “break-throughs”, which, when they finally arrive, may have as far-reaching 
consequences as did the development of the quantum theory.’—-Nucleonics. 


FORTY+ONE 


Tracks in Emulsions (An Atlas of Photomicrographs) 


ByC. F. POWELL, F.RS. (Bristol) 


contents 

1 History of the Method. 9 Heavy or K-Mesons. 

2 Basic Technical Features of Nuclear 10 K-Mesons. ss 
Emulsions. 11 Hyperons. 

3 Methods of Measurement. 12 Nuclear Interactions of Fast Pi-Mesons 

4 Identification of Charged Particles. 13 Nuclear Interactions of Protons with 

5 Tracks of Charged Particles at the Energy Between 30 MeV and 30 
end of their Range. - . GeV. 

6 Electrons and Gamma-Rays. 14 Disintegrations Produced by Particles 

1 Mu-Mesons ; with Energy Greater than 50 GeV. 

8 Pi-Mesons. , 15 Nuclear Interactions of Heavy Nuclei. 


Over 400 pages, including approximately 150 plates and numerous diagrams 
In preparation for publication during 1957 


Atlas of Cloud Chamber Photographs of the 
Cosmic Radiation 
By G.D. ROCHESTER, Manchester 
J. G. WILSON, Leeds 
Foreword by P.M.S.BLACKETT, London 


‘,.. the highest praise that can be given to the standard of reproduction is to say that it is 
worthy of the excellence of the photographs themselves.’—Science Progress. 


128 pages 123 large plates 105s. ($15.50) 


Atlas of Typical Expansion Chamber Photographs 


By W. GENTNER, Freiburg 
H. MAIER-LEIBNITZ, Munich 
W. BOTHE, Heidelberg 
‘Anyone who is able to possess this volume will certainly delight in it perennially; no serious 
student of physics will pass it over on the shelves of his departmental library; from the date 


of its publication it must surely have established itself in a position of its own amongst the 
standard reference books of science.’—N. FEATHER in Journal of Atmospheric and Terrestrial 


Physics. 
200 pages 194 large plates 105s. ($15.50) 
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FORTY-THREE 


IN PREPARATION 


DICTIONARY OF PHYSICS 


Editor in Chief J. THEWLIS, Harwell 
INEM tha vents __.. Associate Editors D. J. HUGHES, Brookhaven _ 
A. R. MEETHAM, Teddington 


The object of this ambitious undertaking is to put the whole of physical knowledge on the 
bookshelf. It has no counterpart in the English language, and will be entirely new from 
beginning to end. It is intended to serve all who require easily accessible information on 
physical and related topics. ; 

It will be written by those scientists on both sides of the Atlantic and in the Common- 
wealth who are most closely in touch with each branch of pure and applied physics. The 
articles defining each term will be up to 2,000 words in length and illustrated. They will be 
arranged alphabetically with a minimum of cross references, each article being complete in 
itself, although references to related topics will be appended to the articles, with bibli- 
ographies designed to guide the reader in pursuit of further knowledge. 

The Dictionary of Physics will consist of six volumes but, in association with this work, 
a multi-language dictionary of physical terms is being prepared which will enable terms in any 
one of the following languages—English, French, German, Spanish, Russian, Chinese and 
Japanese—to be found in each of the others. This will be available separately but will also 
be issued free of charge to purchasers of the Dictionary of Physics. It is planned to make the 


language dictionary serve also as an index to the main work. 


To ensure that the coverage of Physics and related subjects shall be satisfactory the scope 
of the Dictionary (see next page) has been decided with the help of the following consultant 


editors: 


C. B. Aspnett (Harwell) 

G. E. Bacon (Harwell) 

L. F. Bares (Nottingham) 

A. BEER (Cambridge) 

W. F. Bere (London) 

Hanvey Brooks (Harvard) 

K. J. Bosrn (Harwell) 

G. Bomrorn (Oxford) 

G. B, Corts (Brookhaven) 

A. R. Cottar (Bristol) 

A. H, Coox (Teddington) 

V. E. Cosstetr (Cambridge) 

C. A. Coutson (Oxford) 

A. L. Cunten (Sheffield) 

J. Datn (Chelmsford) 

J. T. Davies (London) 

M. Deutsca (Cambridge, Mass.) 
J. Dienes (Brookhaven) 

V. Dunworta (Harwell) 
E 
Cc 


~ 


G. 
J. 
L. Essen (Teddington) 
J. C. Evans (Teddington) 
I. FankucgeEn (Brooklyn) 
B. T. Frost (Harwell) 
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R. C. Garta (Brooklyn) 
H. Goupsrrin (White Plains, N.Y.) 
S. A. Goupssir (Brookhaven) 
J. A. Harvey (Oak Ridge) 
W. A. Hictnsoraam (Brookhaven) 
Far. Incerson (Washington) 
O. Kupascuewsk1 (Teddington) 
N. Kurti (Oxford) 
J. D. Lawson (Harwell) 
G. H. Lean (Wallingford) 
A. D. LeCraire (Harwell) 
f. S. Lrvineston 
(Cambridge, Mass.) 

D. Lown (Harwell) 
E. Mack (Wisconsin) 

. MarsHak (Rochester, N.Y.) 
A. C. McKay (Harwell) 
. M. Meer (Liverpool) 
. F, Morr (Cambridge) 
. 8. MULLIKEN (Chicago) 
S. B. Osponx (London) 
M. W. OvenveEn (Glasgow) 
H. Patevsky (Brookhaven) 


to 
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W. E. Perry (Teddington) 

T. G. Prexavance (Harwell) 
E. C. Potzarn (Yale) 

R. W. Powers (Teddington) 
S. F, Pucs (Harwell) 

E. G. Ricnarpson (Newcastle) 
F. Roperts (Harwell) 

B. B. Rosst (Cambridge, Mass.) 
W. A. Ruxcotan (Harwell) 

S. K. Runcorn (Newcastle) 

P. A. SEpPARD (London) 

A. A. Sstares (Harwell) 

E, E. Sarrn (London) 

I. N. SNEDDON (Glasgow) 

A. H. Swetz (Oak Ridge) 

K, J. Sranpiex (Nottingham) 
R. F. TascHex (Los Alamos) 
D. Taytor (Harwell) 

F. A. Vick (Keele) 

J. W. T. Wass (Teddington) 
§. Warren ean, (dec’d) (London) 
J. G. Witson (Leeds) 

W. H. Zinn (Florida) 


DICTIONARY OF PHYSICS (cont.} i 
Scope of the Dictionary. 


For convenience in planning, and to provide a framework on which the Dictionary , ct , 
could be erected, Physics and its related subjects have been divided into upwards of sixty 
sections; and the scope of each has been decided with the help of specialist advisers. The i 
sections are listed below, but, as the Dictionary is arranged alphabetically they do not, of ; 


course, appear as sections in the completed work. 


Acoustics 


Chemical reactions, pheno- 


Electrochemistry ; 


Hospital and medical physics 


Molecular structure , 


Photography 
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Astronomy Electromagnetism and Molecular theory of gases _ 
Astrophysics electrodynamics Molecular theory of liquids 
Atomic and molecular Electrostatics Neutron physics 

beams Engineering metrology Nuclear reactions . 
Atomic and nuclear General mechanics — Optics 

structure Geodesy Particle accelerators 
Biophysics Geomagnetism . Phase equilibria Be, 
- Cathode rays Geophysics Photochemistry and radia- 
Chemical analysis — Heat tion chemistry. 


mena and processes Industrial processes Physical metallurgy 
Chemical substances Ionization Physical metrology 
Colloids Isotopes Positive rays 
Cosmic rays Laboratory apparatus Radiation 
Counters and discharge tubes Low-temperature physics Radioactivity 
Crystallography Magnetic effects Reactor physics 
Dielectrics Magnetism Rheology 
Elasticity and strength of Mathematics Solid-state theory 
materials Mechanics of fluids Spectra 
Electrical conduction and Mechanics of gases Structure of solids 
currents Mechanics of solids Thermionics 
Electrical discharges Mesons Thermodynamics 
Electrical measurements Meteorology X-rays 
Extract from the Editor's Foreword : 


The preparation of a work of this kind, once the main principles are decided upon, falls 


into two main stages: the decision as to the scope of the work and the actual writing of the 
various articles called for. In the first stage we have had the assistance of many specialist 
advisers in various branches of Physics and related subjects (whose names are listed on the 
title page) and, in consequence, a comprehensive coverage has been achieved. The second 
stage has been carried out, in the main by authors recommended by the specialist advisers 
as authorities in their own particular fields, to ensure, as far as possible, that the articles shall 
be authoritative and up to date. All articles are initialled, and a list of authors appears in 
each volume. 

In 1922 GuazeBRooK wrote: ‘It is clear that, with so large a range of subjects, any 
individual worker will, probably, be concerned mainly with one branch, and, with this in 
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DICTIONARY OF PHYSICS [cont.) 


mind, the volames have been arranged, as far as pussible, into subjects.’ This type of arrange- 
ment has not been adopted in the present Dictionary for, as we have already said, the increas- 
ing compass of modern Physics has been accompanied by a corresponding unification within 
Physics and the subjects bordering on it. The result is that no worker can now afford to ignore 
other branches of Physics if he is to understand his own branch adequately. No attempt has 
been made, therefore, to segregate subjects in different volumes. Indeed the overlapping that 
would occur between such volumes would prohibit such a procedure; and the Dictionary has, 
in consequence, been arranged in a strictly alphabetical form. Nevertheless the order of words 
is such that, where possible, terms related to some main topic are listed together. For example 
the various types of nuclear reactor are listed as special examples of the term Nuclear reactor. 
Thus we have Nuclear reactor, breeder type; Nuclear reactor, thermal type; and so on. The prin- 
ciples followed are set out in more detail in the ‘Notes for the reader’ that will be found at the 
beginning of each volume. ; 

It is to be expected that many of those who wish to consult the Dictionary will be busy 
people who will not have the time or inclination to read an exhaustive account of all the vari- 
ous aspects of a subject in order to find the topic of interest. Indeed, many of them, being 
anxious to clear up some one particular point, will be well acquainted with the bulk of the 
material that would be contained in such an account. On the other hand there will be others, 
less knowledgeable or with more time, who wish to become familiar with a subject in all its 
ramifications. In order to cater for both extremes, recourse has been had to a type of ‘unit 
construction’. With a few exceptions no article is longer than 2,000 words, and many are much 
shorter. Each is self-contained, but, to permit the reader to follow a subject as far as he wishes, 
cross-references to related articles are appended where necessary (but not scattered throughout 
the text—a practice which is distracting and breaks the even flow of thought). Bibliographies 
are also provided to enable him to pursue his studies further. 

* * * * * 


No dictionary of physics has appeared in English since the Dictionary of Applied Physics 
edited by Sir Rrcnarp Guazesroor, which was published in 1922-23. The appearance of the 
present Dictionary, then, would seem timely, although it may be as well to say at once that 
this work is in no way a modern version of ‘Glazebrook’. Many fundamental advances in 
Physics have been made since 1922 and the impact, for example, of wave-mechanics and of 
modern developments of the quantum theory could not even have been foreseen at that time. 
With these advances has come, inevitably it would seem, an ever-growing tendency towards 
specialization. At the same time, modern physical ideas, paradoxically enough, have achieved 
a remarkable degree of unification, not only of Physics itself, but of many branches of Science 
that at one time might well have been considered to be almost unrelated. For example, we 
now take it for granted that Physics forms the basis of much of Chemistry and Metallurgy. 
Physics is also being applied more and more to the study of living matter. The present Dic- 
tionary aims, therefore, at covering not only Physics proper but also to a greater or lesser 
extent such subjects as Mathematics, Astronomy, Aerodynamics, Hydraulics, Geophysics, 
Metrology, Physical Metallurgy, Radiation Chemistry, Physical Chemistry, Structural 
Chemistry, Crystallography, Medical Physics, Biophysics, and Photography. It should be 
useful not only to physicists (and would-be physicists) but to those who are concerned with 
any of the many branches of Science mentioned or implied above, which have a physical 


basis. 
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NIELS BOHR AND THE DEVELOPMENT 
OF PHYSICS* | | 7 


Essays dedicated to Niels Bohr on the occasion of his seventieth birthday 


Edited by W. PAULI, 
with the assistance of L. ROSENFELD and 
-- -- VW. F, WEISSKOPF ae 


Niels Bohr’s Institute for Theoretical Physics has been the birthplace of most funda- 
mental ideas in modern physics. Since 1922 it has been the gathering place of the world’s 
leading theoretical physicists. Almost every one of them has spent some time there and has 
profited from Niels Bohr’s stimulating ideas. ee 

In the present volume a specially selected number of Bohr’s closest disciples describe 
the birth and development of the ideas which originated in Copenhagen and which revolu- _ 
tionized physical science. The wide range of topics, as the structure uf the atom, tho theory of — 
quantum fields, relativity, superconductivity, nuclear physics, etc., impressively demonstrate 
the tremendous scope of Niels Bohr’s contribution to science. 
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contents 


Preface 

The Discovery of Atomic Number hy 
C. G. Darwin, Cambridge. 

The Development of the Interpretation 
of the Quantum Theory by W. Heisen- 
berg, Gottingen. 

Exclusion Principle, Lorentz Group and 
Reflection of Space-time and Charge by 
W. Pauli, Zurich. 

On the Quantum Theory of Fields by 
L. D. Landau, Moscow. 

On Quantum Electrodynamics by L. 
Rosenfield, Manchester. 


Quantum Theory and Relativity by 0. 
Klein, Stockholm. 

On the Theory of Superconductivity by 
H. B. G. Casimir, Eindhoven. 

The Compound Nucleus by F. L. Fried- 
man and V. F. Weisskopf, Cambridge, 
Mass. 

Nuclear fission’ and nuclear stability by 
J. A. Wheeler, Princeton. 

On the Passage Through Matter of Swift 
Charged Particles by L. Lindhard, Co- 
penhagen. 


30s. ($4.50) 


‘,.. The present book of essays pays tribute to a mau who, both by his achievements and by 
his leadership, has profoundly influenced the development of modern physics. Niels Bohr was 
awarded the Nobel Prize for Physics in 1922 for “investigations on the structure of atoms and 
of the radiation emanating from them...” 

‘Most of the chapters in this volume are brief but expert essays; several of them include 
personal memories. Taken together in the light of their common theme, they are a record of 
remarkable achievement. The editors and publisher ure to be congratulated on having made 
such a record available.’—Nature. 

‘It is a most fascinating document because it illuminates the present state of physics in a way 
which is both authoritative and personal.’—Atomic Scientists Journal. 
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PHYSICS IN MY GENERATION 


By MAX BORN, Fars. 

By selecting some of his popular writings covering a period of 30 years the author has 
illustrated the process of transformation of the classical philosophy of physics into a modern 
form which culminates in Niels Bohr’s ‘Principle of Complementarity’. 

Two of his most widely read books show a startling change of attitude to some of the 
fundamental concepts of science—a change which reflects the enormous advance in our know- a 
ledge and understanding of the atontic world during these three decades. They are ‘Einstein’s 
Theory of Relativity’ of 1921, and the American edition of ‘The Restless Universe’ of 
1931. The author has taken the introduction of the former as the first item of this cullection, 
the postscript to the latter as its last. 


contents 


Preface. The Conceptual Situation in Physics and 


Introduction ‘to ‘Ejnstein’s Theory of the Prospects of its Future Development. 
Relativity’ (1921). The Interpretation of Quantum Mechanics. 
Physical Aspect of Quantum Mechanics. Physical Reality. 
On the Significance of Collision Processes Is Classical Physics in fact Deterministic? 
in the Understanding of Quantum Mech- Astronomical Recollections. 
anics. Statistical Interpretation of Quantum 
On the Meaning of Physical Theories. Mechanics. 
Some Philosophical Aspects of Modern Physics and Relativity. 
Physics. Development and Essence of the Atomic 
Cause, Purpose, and Economy in Natural Age. 
Laws. New Year Message. 
Einstein’s Statistical Theories. From the Postcript to ‘The Restless 


Physics and Metaphysics. Universe’ (1951). 
Physics in the Last Fifty Years. 


40s. ($6.00) net. 


‘In the present collection of essays and lectures, which are brought together in this 
volume for the first time, Professor Born surveys the development of physical thinking 
over a period of some thirty years or more. The articles are, as might be expected from 
their various purposes, of widely different length and standard of difficulty. . . they are 
beautifully written and easily readable. Those for whom quantum mechanics is a human 
achievement as well as a successful technique will find both pleasure and profit in reading 
and re-reading this book.’—w. E. BURCHAM in Proceedings of the Physical Society. 
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PRINCIPLES OF OPTICS 


Electromagnetic Theory of Propagation, Interference and Diffraction of Light 


By MAX BORN r.azs., 
and EMIL,WOLF 


with contributions by _ 
A. B. BHATIA 
P.C. CLEMMOW | 
D. GABOR 
A. R. STOKES 
A. M. TAYLOR 
P. A. WAYMAN and 
W.L. WILCOCK 


This book is intended to fill the same place in the English-speaking world as Max Born’s 
" ‘Optik’ has held for the German readers. It is by no means a translation of the earlier book. - 

Although the aim has been retained of presenting optics deductively as a system based in 
Maxwell’s equations, this is a new book incorporating the results of recent advances in 
classical theory. These advances are so numerous and important that only a part of the field 
covered by ‘Optik’ could be presented in the new book, namely that where the atomistic 
structure of matter plays no decisive part. Thus ‘Principles of Optics’ deals with those optical 
phenomena that can be described with the help of a continuous distribution of matter, but 
inside this frame it aims at giving a complete picture of our present knowledge. 


contents 


1 Basic Properties of the Electro- 11 Rigorous Diffraction Theory. 
magnetic Field. 12 Diffraction of Light by Ultrasonic 
: 2 Electromagnetic Potentials and Polar- Waves. 
2. ization. 13 Introduction to Metal Optics. 


3 Foundations of Geometrical Optics. 14 Introduction to Crystal Optics. 
4 Geometrical Theory of Optical Imaging APPENDICES 

5 Geometrical Theory of Aberrations.’ 1 Calculus of Variations. 

6 

7 


] Image Forming Instruments. 2 Light Optics, Electron Optics and 
Elements of the Theory of Inter- Wave Mechanics. 
ference and Interferometers. ; 3 The Dirac Delta Function. 
8 Elements of the Theory of Diffraction. 4 Propagation of Discontinuities in an 
9 Diffraction Theory of Aberrations. ; Electromagnetic Field. 


10 Interference and Diffraction with § Asymptotic Approximations to Inte- 
Partially Coherent Light. grals. 


About 700 pages. In preparation for publication in 1957. 


FORTY-NINE_ 


aig h 


Be hts 


eee me eee ee A NR I IS cme ee ween ete remem me tent my 


TEXTBOOK OF PHYSICS 


Fdited by R. KRONIG 


‘,.. probably the most ambitious attempt yet made at providing in one volume an account 
of physics as a whole at ‘a reasonably advanced level. . . the book is about as good as one 
written by a group of authors could be, and probably better than one author could hope 


to write. The diagrams are excellent, and the writing is free from eccentricities often found 
in translated work.’-——Nature. 2 eS (ey - 7 


Well illustrated 70s. net. ($10.50) 


LOW TEMPERATURE PHYSICS 


Four Lectures ; 
By F. E. SIMON 
N. KURTI 
K. MENDELSSOHN 
J. F. ALLEN 


‘This book probably provides the best introduction to the subject which exists, and is especi- 


ally suitable for students on account of the careful attention given to the theoretical—and 
thermodynamic—basis at each stage.’"—Science Progress. 


59 illustrations 21s. net. ($3.50) 


PHYSICAL PROPERTIES OF 
SOLID MATERIALS 


By C. ZWIKKER 


“This book contains a very fine summary of the whole field of solid state physics... The book 
is well illustrated and the general presentation is good. The price is reasonable for a book of 
this type. I can strongly recommend ‘this book.’—Engineers Journal. 


350 illustrations 70s. net. ($10.50) 
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INTERNATIONAL SERIES OF MONOGRAPHS ON 
ELECTRONICS AND INSTRUMENTATION 


General Editors D. W. FRY, A.E.R.E., Harwell 
W. HIGGINBOTHAM, Brookhaven National Laboratory 


a --—--- Wolume I... - - 


Signal, Noise and Resolution in Nuclear 


Counter Amplifiers* 
ByA. B. GILLESPIE, AERE,, Harwell 


‘There is a danger that a book of this nature may become excessively mathematical. This has 


been succesofully avoided by the author, who banishes most of the mathematics to the appen- 


dix and relies on physical arguments supported where necessary by theoretical and experi- 
mental results. As a result, the text is lucid and easy to read, .... the book is an excellent one 
and contains many theoretical and experimental results which have not previously been 
published.’—Nature. 


58 illustrations 25s, net ($4.50) 


Volume II 


Scintillation Counters* 
By J.B. BIRKS, B.A., PH.D, D.SC., F-INST.P. 


‘The material of the book is most clearly presented . . . (It) will unquestionably be of great 
help to the newcomer to nuclear physics but it will also be helpful to those in related fields 
who find the need for some understanding of the methods used.’— Wireless Engineer. 


62 illustrations 25s. net ($4.50) 


Volume III 


‘Probability and Information Theory with 
Applications to Radar* 
By P. M. WOODWARD, R.RE.{ Malvern 


‘The book may be thoroughly recommended; we have, as yet, few books on the subject in 
Britain. It should be comprehensible and of interest.to anyone familiar with the classical 
Fourier approach to telecommunication.’— Proceedings of the Physical Society. 


20 illustrations 25s. net ($5.00) 
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Volume IV 
Physics and Applications of Secondary 


Electron Emission* 
. . By H. BRUINING, Eindhoven 
- *A modern book on secondary electron emission is necessary and the present work by Dr. - 


H. Bruining, of the Philips Research Laboratory, Eindhoven, himself an authority, is to be 
welcomed.’—Proceedings of the Physical Society. ha ‘ 


134 illustrations 25, net ($5.50) 


Volume V. 


Millimicrosecond Pulse Techniques* 


By I. A. D. LEWIS, R.B.E., Malvern, © 
F. H. WELLS, AE.R.E., Harwell 


‘This book is an excellent and up-to-date summary of the techniques of generation, amplifica- 
tion and oscillography of these short pulses, with sufficient detailed practical information to 
make it immediately useful in the building of apparatus and sufficient basic theory to make it, 
one may expect, a useful reference book for some time to come.’— Phil. Mag. 


162 illustrations 50s. net ($7.50) 


Volume VI 
An Introduction to Electronic Analogue Computers * 
By C.A. A.WASS, R.AE., Farnborough 


‘.. , The essential difference in approach between “differential analyser” and “simulator” 
methods is made clear and the latter principles lucidly extended stage by stage from very 
simple cases to a complex ballistics problem including over 60 elemeats. The design of real 
drift corrected d.c. amplifiers and various other computing units including non-linear and 
electromechanical devices is next described and much information regarding the magnitude 
and relative importance of errors resulting from imperfections in such systems is given which 
is particularly valuable since it is evidently based on a great deal of experience." 
—Electronic Engineering. 


150 illustrations . 40s, net ($6.50) 
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. Volume VII 
Scattering and Diffraction of Radio Waves | 
ByJ.R.MENTZER, Pennsylvania State University 

‘This book is clearly and concisely written and there is an excellent list of references to sup- 
porting literature. It should be useful not only to advance students of physics and electrical . 


engineering, but also as a reference book for research workers concerned with electro-magnetic 
boundary problems.’— The Institute of Electrical Engineers. 
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34 illustrations - 80s. net ($4.50) 
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Volume VIII 
IN PREPARATION 
Electronics for the Physicist 


By P. AXEL, Department of Physics, University of Illinois 


Contents tobe announced later 
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Linear Feedback Analysis* 


‘ ByJ.G.THOMASON,AERE., Harwell 
This book bridges the gap between one or two highly mathematical treatises on Feedback 
tail accompanies the analytical discussions which are not taken beyond the degree where the 
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Theory and the legion of works on practical electronics techniques. A wealth of practical de- 
results may be directly applied. 


345 pages 235 illustrations 55s. net ($8.50) 
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COURSE OF THEORETICAL PHYSICS. 


by L. D. LANDAU and 
E. M. LIFSHITZ 
Institute of Physical Problems of the U.S.S. R. 
Academy of Sciences. 


Pergamon Press are pleased to announce that they will, with the assistance of Professors 
Landau and Lifshitz, bring out an up-to-date English edition of the entire seven-volume — 
work ‘Course of Theoretical Physics’. ae 


The ‘Course of Theoretical aa will consist of the following volumes: 


***] MECHANICS 
***2 THEORY OF FIELDS 
**3 QUANTUM MECHANICS 
Pt.  —Nonrelativistic Theory. Pt. II —Relativistic Theory. 
**4 STATISTICAL PHYSICS : 
**k#5 MECHANICS OF CONTINUOUS MEDIA TORS BE 
Pt. --Hydrodynamics. Pt. 11 —Theory of Elasticity. | : 
*§ MACROSCOPIC ELECTRODYNAMICS. 


*7 PHYSICAL KINETICS. 
*Russian editions not yet published. 
**In production. 
***Completely revised and up-to-date edition to be published in 1958. 


QUANTUM MECHANICS 1957 
Completely revised and brought up-to-date by the Authors for this authorized English 
edition. 
By L.D. LANDAU and E. M. LIFSHITZ- 
Institute of Physical Problems of the U.S.S.R. Academy of Sciences 


PART I: NON-RELATIVISTIC THEORY (1957) 

The book gives a complete exposition of the subject and includes a wide range of problems 
in quantum mechanics which can be treated without the use of relativistic theory and is 
intended for students in the advanced courses of university physics faculties, in particular 
for those who specialise in the field of theoretical physics, for graduates and for research 
workers. 


chapter headings 


The basic ideas of quantum mechanics. The atom. 

Energy and momentum. The diatomic molecule. 
Schrédinger’s equation. The theory of symmetry. 

Angular momentum. Polyatomic molecules. 

Motion in a centrally symmetric field. The theory of elastic collisions. 
Perturbation theory. The theory of inelastic collisions. 
The quasi-classical case. Motion in a magnetic field. 

Spin. ; Mathematical appendices. 

Identity of particles. 
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STATISTICAL PHYSICS 


Completely revised and brought up-to-date by the Authors for this authorized English 
edition 


1957 


by L.D. LANDAU and E. M. LIFSHITZ 


Institute of Physical Problems of the U.S.S.R. Academy of Sciences. 


The first edition of Statistical Physics, translated by D. Shoenberg, was published by 


the Oxford University Press in 1938. It contained only an exposition of classical statistics. 


However, a separate presentation of classica 
for the exposition of the general foundations, 


For this reason the whole book has been re-written. This included a complete revision also 
of the treatment of those problems which were included in the previous book. Thus the 


present book is quite new, 
In the present English editio 


and not a new edition of the old one. 
n the authors have made a number of changes and additions, 


intended to eliminate some of the weaknesses in the presentation, and to incorporate some 


chapter headings. 
The basic principles of statistical physics. 
Thermodynamic quantities. 

The Giblis distribution. 

The perfect gas. 

The Fermi and Bose distributions. 

Dense matter. 

Real gases. 

Phase equilibrium. 


essentially new results in this field of theoretical physics, which have been obtained during 
the’five years which have passed since the appearance of the Russian edition. : 


Solutions. 

Chemical reactions. 

The properties of matter at very high 
temperatures and densities. 

Fluctuations. 

The symmetry of macroscopic bodies. 

Second order phase transitions. 

Surfaces. 


THE MECHANICS OF CONTINUOUS MEDIA 1958 


by L.D. LANDAU and E. M. LIFSHITZ 
Institute of Physical Problems of the U.S.5.R. Academy of Sciences. 


Parr [—~HypropyNamics 


Perfect Fluids. 

Viscous Fluids. 

Turbulence. 

The Boundary Layer. 

Thermal Conductivity in Fluids. 
Diffusion. 

Surface Phenomena. 

Sound. 

Shock Waves. 

Uniform Flow of Compressed Gases. 
The Intersection of Explosion Surfaces. 
Planar Flow of Compressed Gases. 


7 3 : Elastic Waves. 


13. The Flow of Gases past Solid Bodies. 
14 The Hydrodynamics of Combustion. 
15 Relativistic Hydrodynamics. 

16 The Hydrodynamics of Super-fluidity. 


Part I1—Tue Tutory or ELAsTIcIry 


1 and quantum statistics is unsuitable both... -- . -— —-- 
and for the treatment of many applications. 


1 Basic Equations of the Theory of 


Elasticity. 
2 Equilibrium Conditions of Rods and 
Laminae. 


4 The ‘Thermal Conductivity and 
Viscosity of Solid Bodies. 


Please write for detailed individual prospectus for each separate volume 
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Journals 


Published by _ 


Pergamon Press 


London, New York, Paris 


Contributors wishing to submit papers 
or short communications for publishing 
in these journals may do so 

by sending them to the offices of 
Pergamon Press in New York, 


London or Paris or direct to any one of the editors. 


Pergamon Press also publish the following Journals 


ANNALS OF THE GEOPHYSICAL YEAR 

CaEemicaL ENGINEERING SciENCE 

JournaL OF ATMOSPHERIC AND TERRESTRIAL 
Prysics 

Geocunacs ET CosMOCHDIOCA ACTA 

Specrrocumica ACTA 

Journal OF THE MECHANICS AND PHYSICS OF Sorips 


Acta METALLURGICA : 
(for the Board of Governors of Acta Metallurgica) 


Deep-SEA RESEARCH 
JouRNAL OF NevnocHeMistrYy 
Journal OF PsycnosomaTic RESEARCH 


INTERNATIONAL ABSTRACTS OF BroLocicaL SCIENCES 


JournaL or Insect PuysroLocy 
TETRAHEDRON 
(International Journal of Organic Chemistry) 
Including the following Russian Journals in English 
translation for the Pergamon Institute 
Broprysics 
Questions oF VmuSOLOCY 


Journal oF MICROBIOLOGY, EpmErmioL.ocy AND 
TparunoBI0Locy 


Prostems OF HaEMOTOLOGY AND Bioop TRANS- 
FUSION 


Sample copies and fully descriptive brochures available on request 
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_IN PREPARATION 


QUARTERLY REVIEWS OF THE 
INDUSTRIAL APPLICATIONS _ — 
OF ATOMIC ENERGY 


Under the General Editorship of 
Dr. W. H. ZINN 


In separate sections 
1. Reactor Physics 


2. Engineering and instrumentation 


- 3, Materials and economics 


4. Chemistry and chemical processing 


Detailed prospectuses and instructions to contributors to the Quarterly Reviews will 
be ready soon. Please apply. 
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The object of this journal is to provide a medium for the publication of isotope and 
radiation techniques, especially novel ones and those capable of wide application. These 
comprise techniques of any kind in which radioactive material is used for research and control 
or in which radiations from large sources or machines such as linear accelerators, cyclotrons, 
nuclear reactors, and van de Graaff generators are employed. It is the aim of the editors 
that articles should therefore deal principally with techniques but may include a concise 
statement of results if they help to clarify or prove the value of the techniques. 

Contributors are encouraged to avoid specialist jargon wherever possible so that, for 
example, the techniques of the biologist can be understood by, and be of use to, the metallur- 
gist and vice versa. Each article carries an abstract in English, French, German and Russian. 
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W. B. Mann: The preparation and maintenance of standards of radioactivity.--- - - 

J. L. Purman and D. B. Surra: Radioactive tracer techniques for sand and silt movements 
under water oe Te , 

Joun E. Lewis and Rosert C. Piumn: A radiochemical technique for determining the 
specific surface area of aluminium metal surfaces 

F. Newron Hayes: Liquid scintillators: attributes and applications. 

F. P. W. WIinrertncaam: Labelled metabolic pools for studying quantitatively the hio- 
chemistry of toxic action, 


F. J. Dommncurs, A. Sarko, and R. R. Batowin: A simplified method for quantitation 


of autoradiography. vom : 

S. D. Geaman and I. AversAcu: Gamma-ray vulcanization of rubber. 

R. Cuauvin et P. LEvEQUE: Utilisation d’un discriminateur d’impulsions associé a un detec- 
teur y A scintillation pour analyse par activation. 


Report of Meeting: The Society of Nuclear Medicine—Third Annual Meeting. 


NuMBER 3 

Massoup T. Smunap: Nuclear irradiation and radioisotopes in metal research. 

S. R. Pec: The stripping-film technique of autoradiography. 

Ya. V. Mamvt: Quantitative autoradiography using a radioactive wedge. 

Micnen Macar et Lypra Rerniscu: Calcul de rendements de polymerisation radiochimique 
en fonction de la distribution des sources. 
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